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Abstract 
Software development for renewable heating and cooling systems has mainly been focused on design optimization 
and prediction. On the contrary, no much effort has been done on the development of software to support the sales 
process. Tools already available from standard installations and the construction sector can be used. However, they 
can be costly and time consuming, and out of the scope of the small SMEs usually involved in the sector. This work 
presents an integral tool developed by the authors to address budget technical design and communication with 
providers and customers. The tool is designed in order to automate the process and minimize office-time and costs. A 
beta version is already available at the free cloud platform www.omnilus.com. A simple example case of a domestic 
hot water system for a family house is used to support the explanation. 
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1. Introduction 
The life-time costs of energy systems for heating and cooling can be divided in planning, equipment, 
energy and maintenance costs.  
Energy is the principal cost in conventional systems. Therefore, there is no need of equipment cost 
optimization and simple pre-engineered solutions can be used.  As a result, planning costs are also 
negligible.  
On the other side, as in renewable energy systems a significant part of the used energy is free, energy 
costs are not that relevant and other costs take much more importance. Therefore, optimization of the 
equipment cost is a key issue resulting into increased planning costs. To support planning of renewable 
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energy systems, specific software tools are needed. Major efforts on software development in the solar 
thermal field have focused on dimensioning tools to provide accurate estimates of energy production. 
Different software packages and procedures are available, from detailed transient simulators to simple 
curve-based performance estimators, e.g. TRNSYS [1] and T-Sol [2]. Of course this is a major step of the 
whole planning process.  
After dimensioning, appropriate estimation of the turn-key equipment cost has to be done. This second 
step requires both technical skills and installation previous-experience. Standard tools from the 
construction sector can be used, see for example Presto[3]. Dimensioning tools also include some modules 
for budget support. Alternatively, plain datasheets can be used.   
With all these software packages it is already possible to prepare high-quality budgets. However, they 
can be costly because skilled-technicians are required and they can be quite time consuming. On the other 
hand, they need to be standardized according to specific requirements and singularities of the renewable 
energy systems. Additionally, time for configuration, maintenance of data bases and control of errors is 
significant. 
In large enough projects, the planning costs due to the use of these software packages may not be 
relevant. However, in small projects, as those typically carried out by small companies and professionals, 
their use results into high internal costs. 
During the last decades, in order to reduce renewable energy systems costs, scientific and technical 
community have been developing new components focusing on efficiency, life-time resistance, building 
integration, production procedures, maintenance and commissioning. The authors concern is that the high 
internal costs for planning is a major drawback for the renewable heating and cooling sector and that the 
technical and scientific community of the field must also develop solutions for this problem. 
Recently, a beta version of a cloud platform called OmniluS, see [4][5] has been launched. The 
platform hosts free, simple and fast applications to support engineering in general, and design, 
commercialization and maintenance of renewable heating and cooling plants in particular.  
One of the OmniluS apps already launched is called Budgets. This app focuses on all processes 
involved during the budget preparation. It includes the budget technical design and communication with 
providers and customers. The app is developed in order to automate the processes and minimize office-
time and costs. Most actions involved like formatting of documents, management of commercial data 
bases, management of costs and management of installation time, are already preconfigured. 
Standardization criteria have been adopted according to authors’ previous practical experience both in the 
industrial and scientific field.  
This work presents the rules adopted for processes standardization in the OmniluS app Budgets. A real 
system example is used to support the explanation. 
2. The OmniluS Budgets app 
The Budget app is designed to support in a free, fast and simple tool all processes involved during the 
budget preparation of turn-key engineering projects.  
The target users are small engineering firms, professionals and non-skilled technicians that execute 
small and medium-size projects. Therefore the app has been designed as a compromise between 
simplicity and performance.   
Actions to be carried out by the target users have been structured in three levels: 
x Technical management 
x Providers management  
x Sales management 
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Other actions like project tracking tools are not included because they are normally not used by 
Budgets target users. 
Considerations taken for the design of each level are described hereafter. 
2.1. Technical management 
This level takes account of the budget configuration. It includes selection of components, estimation of 
labour  and  machinery means, and organization of the work in packages. 
A static budget layout has been designed that is able to deal with any turn-key project. The budget is 
structured in three levels: components, modules and sections.  They are hereafter described: 
 
x Components: a component is the simplest level of the budget. This level allows full control of 
material, labour and machinery means. Four different types of components are considered: ○ Materials: a material is any kind of countable physical product: a collector, a tank, a kit for 
connecting solar collectors, an expansion vase, meters of cooper pipe, etc.. ○ Accessories: any kind of uncountable small element associated to a material. For example, all 
small elements necessary to set up a pipe. The accessory cost is computed as a percentage of the 
cost of the associated material. ○ Labour: number of person-hour (installers). ○ Machinery: costs associated to the renting/amortization of machinery used during system 
installation including transport costs (if not included in material prices). 
x Modules: a module is a set of components used to set-up a part of the system. For example, a turn-
key collector array. This level allows having the budget organized in simple countable parts with 
no need to go into the components detail. It is especially useful for communication with the 
customer because it gives detailed enough information without showing internal information. 
x Sections: set of modules.  This level allows to structure the budget in large packages as for 
example a collector field or a solar room.  
 
In order to identify each element of the budget, a standard code and figure is used for each of them. 
The first letter of the code refers to the type of budget element: C for material, A for accessory, T for 
machinery, L for labour, M for module and S for section,. The small-figure representing each budget 







 Materials  C-XXX 
 Accessories  A-XXX 
 Machinery  T-XXX 
 Labor  L-XXX 
Module  M-XXX 
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2.2. Provider management 
Two functionalities are included to support communication with providers:  
 
x Management of commercial data: catalogues 
Commercial information to be included in the budget as commercial names and prices can be 
directly introduced by the user. However, this process can take some time.  
In order to support the user, commercial data is introduced as catalogue data. Each catalogue is 
structured with modules and components; therefore, main information required to set-up a new 
budget is pre-introduced.  Additionally, full systems can also be introduced in the catalogues, 
making the preparation of a new budget straightforward. This approach has some limitations 
because normally not all elements of a budget can be purchased from a single provider, and 
therefore, more than one catalogue has to be used. 
Products price management is also considered within this functionality. Catalogues include retail 
prices according to providers price lists. Additionally, a discount parameter is also included in 
order to take into account discounts rates that may be negotiated with the providers.  
 
x  Management of orders and accessories control 
Once a budget is accepted or just for discount negotiation with the provider, the list of materials 
can be drawn. The list of materials is designed so it directly can be used to make an order to the 
provider. To do so, the provider reference, the number of units, a short description and prices are 
included in the list. 
Additionally, the list of accessories is also provided. As accessories are uncountable, they cannot 
directly be ordered from the list. The accessories quantities actually used depend on project on-
going. At the end of the project, a detail check of estimated and real accessories cost is 
recommended. If differences are relevant, future actions will have to be taken: detailed control on 
uncountable material used and stocked, and readjustment of accessories amount estimation. 
 
2.3. Sales management 
Two functionalities are also included to support sales management: 
 
x Cost analysis 
The budget information is processed and shown in a simple format to help decision making in 
terms of final project costs to be offered to the customer. From all possible economical ratios and 
calculations used for project cost analysis, a cost analysis sheet has been designed based on a 
compromise between simplicity and control. Data presented are total project turn-key cost to be 
offered to the customer, direct costs (divided in materials, labour, machinery and accessories 
costs), and a cost margin. This margin includes all indirect costs and the net profits of the project. 
A full table splitting the costs by budget sections is also provided. 
 
x Offer management 
Offer for the turn-key project should be presented to the customer in a compact and comprehensive 
manner. Budgets app automatically set ups a nice-format report. Total final costs for each budget 
section and each module are given. A short description of the modules is also given. Other more 
detailed information as components, retail prices and discounts are not given to the customer. 
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With the information like this, project control milestones are associated to sections and modules, 
and the project flow can be easily followed and controlled. 
Some user configuration of the document is also possible to better fit selling specific requirements. 
3. Example case 
To support the explanation a simple example case is here used. It consists of a three floors domestic 
hot water system for a family house with two integrated solar collectors at the roof, and a solar room at 
the first floor. The solar room contents a 200l tank with an internal serpentine connected to the solar loop 
(to the solar collectors), a small expansion vase to control pressure level at the solar loop, and a solar 
control unit.  Brazed hard cooper pipes are used in the solar loop. Part of the pipes are placed outdoors 
and other parts indoors. 
Neither distribution pipes nor conventional energy system are considered within the example case 
reported. 
The turn-key budget configuration of the example case is presented in Table 1. In the left column, a 
code and small-figure is used to identify each element of the budget.  To set-up the budget, specific data 
can be introduced by the user, or data can directly be used from internal catalogues. 
The system has been divided in three different sections: S-1 Collector field, S-2 Solar room and S-3. 
Control and electricity. Section S-1 is made up by 5 modules. The first one is the M-COL-2 and consist of 
the Array of 2 collectors. M-COL-2 is set-up by 5 different materials and 2 labour components. The 
materials used are 2 collectors, one array connecting kit, one connecting kit for 2 collectors, 6 fixing 
systems and one support for 2 collectors. Two different labour components are also considered: 4.5h of 
main installer and 4.5h of support installer. See the number of units used and the unitary price at the 
columns Units and Price/U. The total unitary module cost (calculated as the sum of the costs of all its 
components)  is also indicated in the Price/U column. The final price for the customer is indicated in the 
last column, and it is calculated as the unitary module price multiplied by the number of module units and 
increased by a margin (in this case a 20%). This margin should account for all the indirect costs of the 
project and the economical profit.  
Global figures for each section are calculated as the sum of all their modules. Finally, global project 
figures are given at the end of the table.  
 
Table 1. Example case. Budget configuration: Sections, Modules and Components 
Code 
 














 S-1   Collector field    3254,30 20,00 3905,16 
  M-COL-2 Array of 2 collectors COL-2 1u 1102,59 1102,59 20,00 1323,11 
   C-COL Flat plate collector COL 2u 336,00 672,00 - - 
   C-ACK Array connecting kit  ACK 1u 112,77 112,77 - - 
   C-CCK2 Connecting kit for 2 collectors CCK 2 1u 32,76 32,76 - - 
   C-FSYS Fixing system FSYS 6u 3,36 20,16 - - 
   C-STR2 Supports STR 2 1u 66,90 66,90 - - 
   L-OF1 Main installer - 4,5h 22,00 99,00 - - 
   L-OF2 Support installer - 4,5h 22,00 99,00 - - 
  M-AFP-50/10 Antifreeze protection AFP 50/10 3u 38,80 116,40 20,00 139,68 
   C-AFP50/10 Solar fluid AFP 50/10 1u 30,00 30,00 - - 
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   L-OF1 Main installer - 0,2h 22,00 4,40 - - 
   L-OF2 Support installer - 0,2h 22,00 4,40 - - 
  M-CUP-22-H Brazed hard cooper pipe CUP22 H 33,5m 44,65 1495,78 20,00 1794,94 
   C-CUP22 Cooper pipe CUP22 1m 10,65 10,65 - - 
   A-CUP22 Accessories for cooper pipe CUP22  (A) 1m 3,20 3,20   
   L-OF1 Main installer - 0,7h 22,00 15,40 - - 
   L-OF2 Support installer - 0,7h 22,00 15,40 - - 
  M-OIN30X22 Outdoors pipe insulation OIN30X22 5,5m 29,37 161,54 20,00 193,85 
   C-OIN30X22 Outdoors pipe insulation OIN30X22 1m 19,80 19,80 - - 
   A-OIN30X22 Acc. for outdoors pipe insulat. OIN30X22  (A) 1m 2,97 2,97   
   L-OF1 Main installer - 0,15h 22,00 3,30 - - 
   L-OF2 Support installer - 0,15h 22,00 3,30 - - 
     M-IIN25X22 Indoors pipe insulation IIN25X22 28,0m 13,50 378,00 20,00 453,60 
   C-IIN25X22 Indoors pipe insulation IIN25X22 1m 6,00 6,00 - - 
   A-IIN25X22 Acc. for indoors pipe insulat. IIN25X22  (A) 1m 0,90 0,90   
   L-OF1 Main installer - 0,15h 22,00 3,30 - - 
   L-OF2 Support installer - 0,15h 22,00 3,30 - - 
 S-2   Solar room    1288,70 20,00 1546,44 
  M- ETNK200 Solar tank with internal serp. ETNK200 1u 793,70 793,70 20,00 952,44 
   C- ETNK200 Single serpentine storage tank ETNK200 1u 510,00 510,00 - - 
   C- STCK Solar tank connecting kit  STCK 1u 107,70 107,70 - - 
   L-OF1 Main installer - 4h 22,00 88,00 - - 
   L-OF2 Support installer - 4h 22,00 88,00 - - 
  M- HG25/40 Hydraulic group HG25/40 1u 378,00 378,00 20,00 453,60 
   C- HG25/40 Hydraulic group HG25/40 1u 246,00 246,00 - - 
   L-OF1 Main installer - 3h 22,00 66,00 - - 
   L-OF2 Support installer - 3h 22,00 66,00 - - 
  M-SEV18 Expansion vase SEV18 1u 117,00 117,00 20,00 140,40 
   C-SEV18 Expansion vase SEV18 1u 33,00 33,00 - - 
   C-EVCK Expansion vase connecting kit EVCK 1u 51,00 51,00 - - 
   L-OF1 Main installer - 0,75h 22,00 16,50 - - 
   L-OF2 Support installer - 0,75h 22,00 16,50 - - 
 S-3   Control and electricity    179,50 20,00 215,40 
  M-SCU Control unit SCU 1u 179,50 179,50 20,00 215,40 
   C-SCU Control unit SCU 1u 91,50 91,50 - - 
   L- OF 1 Main installer - 2h 22,00 44,00 - - 
   L- OF 2 Support installer - 2h 22,00 44,00 - - 
Total 
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Once the budget configuration has been set-up, information for communication with providers and 
customers can directly be obtained. Three different files can be obtained, see Table 2, Table 3 and Table 
4. 
Table 2 shows the list of materials and accessories. The list of materials can directly be used to order 
the material to the providers. If materials from more than one provider are used, a table is given for each 
provider in order to facilitate the process. 
The list of accessories should only be used for internal budget control. 
 
Table 2. Example case. List of  materials and accessories 
Code Reference Description 
Retail 
Price/U Qty U Discount Price 
   €   % € 
 
Materials        
C-ACK 598.14.789 Array connecting kit 187,95 1 u 40,0 112,77 
C-AFP50/10 213.55.992 Solar fluid 50-10 50,00 3 u 40,0 90,00 
C-CCK2 345.20.980 Connecting kit for 2 collectors 54,60 1 u 40,0 32,76 
C-COL 123.89.135 Flat plate collector 560,00 2 u 40,0 672,00 
C-CUP22 617.13.234 Cooper pipe CU22 10,65 33,5 m 0,00 356,78 
C-ETNK200 143.12.001 Single serpentine storage tank 850,00 1 u 40,0 510,00 
C-EVCK 124.56.089 Expansion vase connecting kit 85,00 1 u 40,0 51,00 
C-FSYS 923.11.689 Fixing system 5,60 6 u 40,0 20,16 
C-HG25/40 002.15.299 Hydraulic group 410,00 1 u 40,0 246,00 
C-IIN25X22 111.99.154 Indoors pipe insulation 25X22 6,00 28 m 0,00 168,00 
C-OIN30X22 897.44.231 Outdoors solar pipe insulation 30X22 19,80 5,5 m 0,00 108,90 
C-SCU 515.30.215 Control unit  152,50 1 u 40,0 91,50 
C-SEV18 059.89.333 Expansion tank 18l 55,00 1 u 40,0 33,00 
C-STCK 234.15.098 Solar tank connecting kit 179,50 1 u 40,0 107,70 
C-STR2 444.22.187 Supports 111,50 1 u 40,0 66,90 
Total materials 2667,47 
 
 
Accessories        
A-CUP22  - Cooper pipe CU22 3,20 33,5 m 0,00 107,20 
A-IIN25X22  - Indoors pipe insulation 25X22 0,90 28 m 0,00 25,20 
A-OIN30X22  - Outdoors solar pipe insulation  30X22 2,97 5,5 m 0,00 16,34 
Total accessories 148,74 
 
 
The cost analysis sheet is presented in Table 3.  Even further economical calculations can be done in 
order to obtain other ratios and other detailed information, the figures as shown in Table 3 are a 
compromise between simplicity and control. For the example case, and according to Table 3, the total 
cost of the system to be offered to the customer is 5667,00 €. The directs costs are 4722,50 € and the 
margin (in this example case a 20,00 %) is 944,50 €. Table 3 also gives an estimation of the number of 
labour hours, and the material, machinery, labour and accessories costs. 
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Table 3. Example case. Budget summary.  
 Materials Machinery Labour Accessories Cost Margins Price 
Section € € h € € € % € € 
Collector field 1628,27 - 67.2h 1477,30 148,74 3254,30 20,00 650,86 3905,16 
Solar room 947,70 - 15.5h 341,00 - 1288,70 20,00 257,74 1546,44 
Control and electricity 91,50 - 4.0h 88,00 - 179,50 20,00 35,90 215,40 
Total 2667,47 - 86,7h 1906,30 148,74 4722,50 20,00 944,50 5667,00 
 
 
Table 4. Example case. Measurements report. To be presented to customers. 
Code Summary                                                                                                                                  Quantity Price/U Price 
  € € 
SECTION 01. COLLECTOR FIELD 
    
01.01 u  ARRAY OF 2 COLLECTORS COL-2   
 
Supplying and installation of an array of 2 collectors. Included: structure, fixings, joints,
gaskets, circulation valves, check valve, flow control valve, air-vent, transport, installation, 
safety tests and commissioning according to current regulations. 
 
 
  1.00 1323,11 1323,11 
01.02 u  ANTIFREEZE PROTECTION  AFP 50/10    
 Supplying and installation of antifreeze thermal fluid mixed with treated water.     
  3.00 56,56 139,68 
01.03 m  COOPER PIPE CUP22 H   
 Brazed hard cooper pipe DN22. Fixing elements and accessories included. Intermediate installation difficulty. Installed, connected and tested according to current regulations.  
 
  33.50 53,58 1794,94 
01.04 m  OUTDOORS PIPE INSULATION OIN30X22   
 Supplying and installation of outdoors pipe insulation 30 mm thick for pipe with external
diameter 22m. Including: accessories for setting-up, transport, installation and functional 
tests according to current regulations. 
  
  5.50 35,25 193,85 
01.05 m  INDOORS PIPE INSULATION IIN25X22    
 Supplying and installation of indoors pipe insulation 25 mm thick for pipe with external 
diameter 22 mm. Intermediate installation difficulty. Including: accessories for setting-up, 
transport, installation and functional tests according to current regulations 
   
  28.00 16,20 453,60 
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SECTION 02. SOLAR ROOM 
     
02.01 u  SOLAR TANK WITH INTERNAL SERP. ETNK200    
 
Supply and installation of solar tank of 200l with internal serpentine. Included: circulation 
valves, check valve, draw-off valve, accessories and other small material for setting-up.
Transport, installation, functional tests and commissioning also included. 
  
 
  1.00 952,44 952,44 
02.02 u  HYDRAULIC GROUP HG25/40    
 Supplying and installation  hydraulic group including accessories for setting-up, transport,installation and functional tests according to current regulations.   
 
  1.00 453,60 453,60 
02.03 u  EXPANSION TANK SEV18    
 
Supply and installation of solar expansion tank of 18 liters and 10 bar with circulation 
valves, safety valves and fixings. All accessories and material for setting up included. Fully
installed in DN22 piping, connected and tested. 
  
 
  1.00 140,40 140,40 
  




SECTION 03. CONTROL AND ELECTRICITY 
     
03.01 u  CONTROL UNIT SCU    
 Supplying and installation of solar control unit. Including: accessories for setting-up,transport, installation and functional tests according to current regulations. 
   
  1.00 215,40 215,40 
  
SUBTOTAL  SECTION 03 CONTROL AND ELECRICITY  .......................................................... 
 
215,40 
   
TOTAL (VAT not included)....................................................................................                                                                    5667,00 
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4. Conclusions 
The need of specific detailed engineering for each single project, is one of the major drawbacks of 
renewable energy systems for heating and cooling when compared to other conventional systems. The 
extra-engineering required results into additional cost of the renewable systems and into increased 
probabilities of planning errors.  
With the existing software tools, from simple Excell sheets to detailed software packages, it is of 
course possible to support all engineering (from system design, to budget preparation and negotiation). 
However, the cost in terms on skilled planners time, software management and even software fees is high. 
The authors concern is that for a proper market break-through of the renewable heating and cooling 
sector, all these costs should be eliminated, or at least, reduced as much as possible. To do so, all 
processes should be standardized and automated by the use of intelligent ICT solutions and, whenever 
possible, free-software should be used.  
In order to contribute to this goal, the authors are currently working on a development of a cloud 
platform called OmniluS [4], with free simple and fast apps to support design, commercialization and 
maintenance of small and medium renewable energy systems. 
This work focuses on an OmniluS app called Budgets. Budgets addresses all actions involved during 
the budget preparation processes including technical management (budget configuration) and 
communication to providers and customers.  A first evaluation of the Budgets app usage has showed as 
learning time for a non-skilled planner or an installer is not more than one hour, user time for 
maintenance of software and databases is minimum, and all actions involved in a budget preparation can 
be obtained in a few minutes. 
A beta version of OmniluS including Budgets is already available at www.omnilus.com. We 
encourage groups, companies and professionals to join OmniluS not only as users, but also as 
collaborators to improve functionality, open OmniluS to new markets and develop new apps.  
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